Increased cell size and Akt activation in HER-2/neu-overexpressing invasive ductal carcinoma of the breast.
To determine whether cell size is related to HER-2/neu status and/or to Akt activation in breast carcinomas. HER-2/neu overexpression is observed in 20-30% of invasive breast carcinomas with poor pronostic features, but little is known about the cell phenotype associated with HER-2/neu activation. Akt has been found to be involved in the HER-2/neu signal transduction pathway and Akt activation has been associated with increased cell size in various models. A case-control study of invasive ductal carcinoma of the breast was carried out, including 21 cases displaying HER-2/neu overexpression and 20 HER-2/neu negative controls. Cytoplasmic and nuclear sizes were measured on digitized histological pictures using cell image analysis software. Akt expression analysis was performed by immunohistochemistry on formalin-fixed histological sections using an anti-phosphorylated-Akt (Ser473) antibody. HER-2/neu-overexpressing carcinomas had a mean nuclear size of 75 +/- 22.2 micro m(2) and a mean cytoplasmic size of 187 +/- 52.3 micro m(2). Both values were higher than the nuclear and cytoplasmic size of HER-2/neu-negative cases (nucleus = 58 +/- 24.5 micro m(2), cytoplasm = 133 +/- 56.6 micro m(2); P = 0.02 and P =0.003, respectively). Up to 75% of the tumours with a cell size over 140 micro m(2) were HER-2/neu-positive. Immunohistochemical Akt expression was observed in 19/40 (47.5%) cases. The immunoreactivity was localized in the cytoplasm in eight cases, on the cell membrane in four cases and at both sites in seven cases. One case was not interpretable. Comparison between HER-2/neu and Akt status showed that Akt was detectable at the cell membrane in 43% (9/21) of HER-2/neu-positive and in 10% (2/19) of HER-2/neu-negative cases (P = 0.02). HER-2/neu overexpression was consistently associated with increased cell size in invasive ductal carcinoma of the breast. This increase may be related to concomitant Akt activation. The assessment of activated pathways in HER-2/neu-overexpressing breast carcinomas may provide useful information for optimized individual HER-2/neu-targeted therapy.